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Description

TECHNICAL FIELD

[0001] This invention relates generally to the field of
telecommunications and, more particularly, to account-
ing data for a communication session.

BACKGROUND OF THE INVENTION

[0002] An endpoint, such as an access terminal, may
use a system of communication networks to communi-
cate packets with other endpoints during communication
sessions. For example, an access terminal may sub-
scribe to a network that maintains subscription informa-
tion for the access terminal.
[0003] Certain known techniques may be used to make
accounting records for these communication sessions.
These known techniques, however, are not efficient in
certain situations. In certain situations, it is generally de-
sirable to be efficient.
[0004] US 6,854,014 discloses a method for a first user
to communicate in an Internet Protocol (IP) centric dis-
tributed network. The method can include a plurality of
service layers including a network service function layer,
a local service function layer, and an access service func-
tion layer providing a plurality of functions associated with
each of the service layers. A document entitled "3rd Gen-
eration Partnership Project; Technical Specification
Group Services and System Aspects; Telecommunica-
tion management; Charging management; Charging ar-
chitecture and principles (Release 6)", published by the
3rd Generation Partnership Project, 1st September 2005
discloses GSM/UMTS core network charging architec-
ture and principles that specify the content of the CDRs
per domain/subsystem/service (offline charging), the
content of real-time charging events per domain/subsys-
tem/service (online charging), the functionality of online
and offline charging for those domains/subsystems/serv-
ices, and the interfaces that are used in the charging
framework to transfer the charging information (i.e. CDRs
or charging events). A 3GPP draft entitled "IMS Charging
Architecture" by Nokia, published 20th June 2001 dis-
closes a charging and billing architecture, which intro-
duces CGF (Charging Gateway Function) into IMS ar-
chitecture.

SUMMARY OF THE INVENTION

[0005] The invention is defined by the appended
claims.
[0006] In accordance with the present invention, dis-
advantages and problems associated with previous tech-
niques for creating accounting records may be reduced
or eliminated.
[0007] In accordance with one embodiment of the
present invention, a method for creating an accounting
record by a policy server in a communication network is

provided. The method includes the policy server receiv-
ing accounting data from one or more lower layer ele-
ments. The method also includes the policy server re-
ceiving policy data from one or more application layer
elements. The method also includes the policy server
consolidating the accounting data received.
[0008] In accordance with another embodiment of the
present invention, the method for creating an accounting
record in a communication network includes the policy
server processing the accounting data into a unified for-
mat, the unified format being compatible with the charg-
ing data function. The method also includes the policy
server sending the consolidated and unified accounting
data to a services data manager.
[0009] Important technical advantages of certain em-
bodiments of the present invention include making it eas-
ier to introduce new application services that require only
duration based billing. Application services do not need
to implement accounting interfaces if they require only
duration based billing, and the accounting infrastructure,
such as SDM, does not need to accommodate interfaces
to such new application services either.
[0010] Other important technical advantages of certain
embodiments of the present invention include significant-
ly reducing the load on the billing system, since the billing
system does not need to correlate accounting information
received from a multitude of entities. This reduces the
overall number of accounting messages and simplifies
accounting data consolidation in the CDF, which reduces
overall processing. This also simplifies overall operation
and management of system by reducing the number of
elements that need to communicate directly with CDF.
[0011] Other technical advantages of the present in-
vention will be readily apparent to one skilled in the art
from the following figures, descriptions, and claims.
Moreover, while specific advantages have been enumer-
ated above, various embodiments may include all, some,
or none of the enumerated advantages.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] For a more complete understanding of the
present invention and its advantages, reference is now
made to the following description, taken in conjunction
with the accompanying drawings, in which:

FIGURE 1 is a simplified block diagram that illus-
trates a system that communicates packets for an
access terminal in accordance with an embodiment
of the present invention;
FIGURE 2 is a simplified block diagram that illus-
trates an accounting model in accordance with an
embodiment of the present invention; and
FIGURE 3 is a simplified flowchart that illustrates an
example method of consolidating accounting data in
accordance with an embodiment of the present in-
vention.
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DETAILED DESCRIPTION OF THE INVENTION

[0013] For purposes of teaching and discussion, it is
useful to provide some overview as to the way in which
the following invention operates. The following founda-
tional information may be viewed as a basis from which
the present invention may be properly explained. Such
information is offered earnestly for purposes of explana-
tion only and, accordingly, should not be construed in
any way to limit the broad scope of the present invention
and its potential applications.
[0014] In one embodiment of the present invention,
capturing accounting data in an all-IP next generation
network architecture is implemented. It is based on an
enhanced IMS architecture with a policy server frame-
work that applies to both SIP and non-SIP applications.
Applications (both SIP and non-SIP) interact with the pol-
icy manager to have network resource usage authorized
and the policy manager in terms interact with the Bearer
Manager to authorize network resource usage.
[0015] When users use network and application re-
sources, it is important to capture accounting information
for that use. This enables the service provider to charge
the user for the application and/or network resource use,
manage, and troubleshoot services, etc.
[0016] In traditional IMS-based architectures (3GPP,
3GPP2, TISPAN, PacketCable 2.0, etc.), this is achieved
by having nearly all of the components in the network
generate accounting information - application servers,
the CSCFs, and bearer components. This leads to load
on the billing systems and processing to correlate the
information. It also makes it more difficult to introduce
new (non-SIP) application services, since they need to
generate their own accounting information, send it to a
charging gateway function, which must be configured to
receive and process it, etc. Furthermore, traditional IMS-
based architectures generally do not consider application
level accounting for non-SIP applications.
[0017] The all-IP next generation network architecture
supports network mobility in the form of macro-mobility
as well as micro-mobility. Macro-mobility is provided by
anchoring a user’s IP-address on a so-called bearer man-
ager. The bearer manager in turn communicates with an
IP Gateway (IPGW), which uses Proxy Mobile IP proce-
dures to support inter-IPGW handover. The IPGW in turn
communicates with the access network (e.g. EVDO Rev
A RAN) .
[0018] Bearer manager is analogous to a home agent
in a traditional 3GPP2 architecture and as a GGSN in a
traditional 3GPP architecture. Similarly, the IPGW is
analogous to a PDSN in 3GPP2 and an SGSN in 3GPP.
[0019] When users use network resources, it is impor-
tant to capture accounting information for that use. This
enables the service provider to charge the user for the
network resource use, manage and troubleshoot servic-
es, etc.
[0020] In traditional IMS-based architectures (3GPP,
3GPP2, TISPAN, PacketCable 2.0, etc.), this is achieved

by having individual bearer level components in the net-
work generate accounting information. The IMS charging
architecture defines the Charging Trigger Function (CTF)
as the logical element doing this, and the accounting data
is then sent to a Charging Data Function (CDF) or a
Charging Gateway Function (CGF) for further handling
and consolidation (using the Rf interface).
[0021] There are, however, a few complications asso-
ciated with this. First of all, if a user is mobile and hando-
vers are performed (e.g. between IPGWs), the CGF may
receive accounting data from a multitude of elements for
a single session. This complicates the overall system,
and requires additional processing and interface config-
uration on the CGF. Secondly, in the all-IP next genera-
tion network architecture, different access networks are
supported and handovers may be performed between
different types of access network technologies, each of
which produce different types of accounting information.
For example, an IPGW (or IPGW/PDIF) may use DIAM-
ETER (3GPP2 Rf-based), and a traditional home agent
may use RADIUS messages. This implies that the CDF
must support a variety of different accounting protocols
and be able to produce consolidated records based on
that. The all-IP next generation network architecture de-
fines a solution to both of these problems.
[0022] 3GPP IMS defines the off-line charging archi-
tecture. Some of the off-line architecture is reused, and
in particular the notion of Charging Trigger Function
(CTF) and Charging Data Function (CDF). However, the
all-IP next generation network architecture provides
some important overall system simplifications and intro-
duces the notion of a Charging Trigger Consolidator
Function (CTCF). The all-IP next generation network ar-
chitecture also provides an accounting solution for non-
SIP applications.
[0023] FIGURE 1 is a simplified block diagram of a
system 10 that communicates packets for an access ter-
minal 20. According to the embodiment, system 10 in-
cludes a radio access network (RAN) 22, an Internet Pro-
tocol (IP) gateway (IPGW) 24, a communication network
26, a bearer manager 30, a policy server 40, an applica-
tion manager 50, application servers 60, media servers
62, non-SIP applications 70, regulatory servers 80, PSTN
gateway 82, security manager 90, and services data
manager 92.
[0024] In accordance with the teachings of the present
invention, application level elements and bearer level el-
ements communicate with policy server 40. Therefore,
policy server 40 can use software to generate a unified
accounting record that captures policy data for applica-
tions (for example, start and stop times) as well as ap-
plication’s associated use of network resources (for ex-
ample, total number of bytes and packets used). Appli-
cations 50, 70 can inform policy server 40 of at least its
name, start time, stop time, parameters associated with
application flow, and additional data with application.
Bearer manager 30 can inform policy server 40 of the
network resources that are used for the session.
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[0025] Note that, due to their flexibility, these compo-
nents may alternatively be equipped with (or include) any
suitable component, device, application specific integrat-
ed circuit (ASIC), processor, microprocessor, algorithm,
read-only memory (ROM) element, random access
memory (RAM) element, erasable programmable ROM
(EPROM), electrically erasable programmable ROM
(EEPROM), field-programmable gate array (FPGA), or
any other suitable element or object that is operable to
facilitate the operations thereof. Considerable flexibility
is provided by the structure of ARF 74, CDF 75, CGF 77,
bearer manager 30, application manager 50, non-SIP
applications 70, and policy server 40 in the context of
communications system 10 and, accordingly, they
should be construed as such.
[0026] It should be noted that the internal structure of
the system of FIGURE 1 and FIGURE 2 are versatile and
can be readily changed, modified, rearranged, or recon-
figured in order to achieve its intended operations or ad-
ditional operations. Additionally, any of the items within
FIGURES 1 and 2 may be combined, where appropriate,
or replaced with other functional elements that are oper-
able to achieve any of the operations described herein.
[0027] System 10 offers several advantages by using
accounting model that generates a single accounting
record in a policy server. An accounting model makes it
easier to introduce new application services that only re-
quire duration-based and/or traffic volume based billing.
Application services do not need to implement account-
ing interfaces if they require only duration based and/or
traffic volume based billing, and the accounting infra-
structure, such as SDM, does not need to accommodate
interfaces to such new application services either.
[0028] Accounting model in system 10 also offers other
advantages, such as significantly reducing the load on
the billing system, since the billing system does not need
to correlate accounting information received from a mul-
titude of entities. In addition, Accounting model allows a
simpler overall operation and management of system.
Details relating to these operations are explained below
in FIGURE 2 and FIGURE 3.
[0029] According to the illustrated embodiment, sys-
tem 10 provides services such as communication ses-
sions to endpoints such as access terminal 20. A com-
munication session refers to an active communication
between endpoints. Information may be communicated
during a communication session. Information may in-
clude voice, data, text, audio, video, multimedia, control,
signaling, and/or other information. Information may be
communicated in packets, each comprising a bundle of
data organized in a specific way for transmission.
[0030] System 10 may utilize communication protocols
and technologies to provide communication sessions.
Examples of communication protocols and technologies
include those set by the Institute of Electrical and Elec-
tronics Engineers, Inc. (IEEE) standards, the Internation-
al Telecommunications Union (ITU-T) standards, the Eu-
ropean Telecommunications Standards Institute (ETSI)

standards, the Internet Engineering Task Force (IETF)
standards (for example, IP such as mobile IP), or other
standards.
[0031] According to the illustrated embodiment, ac-
cess terminal 20 represents any suitable device operable
to communicate with a communication network. For ex-
ample, a subscriber may use access terminal 20 to com-
municate with a communication network. Access termi-
nal 20 may comprise, for example, a personal digital as-
sistant, a computer such as a laptop, a cellular telephone,
a mobile handset, and/or any other device operable to
communicate with system 10. Access terminal 20 may
be a mobile or fixed device.
[0032] System 10 includes a communication network
26. In general, communication network 26 may comprise
at least a portion of a public switched telephone network
(PSTN), a public or private data network, a local area
network (LAN), a metropolitan area network (MAN), a
wide area network (WAN), a local, regional, or global
communication or computer network such as the Inter-
net, a wireline or wireless network, an enterprise intranet,
other suitable communication links, or any combination
of any of the preceding.
[0033] Radio access network 22 provides access serv-
ices to access terminals 20. For example, radio access
network 22 may provide Layer 2 mobile access, mobility,
and/or handoff services within its area of coverage. Al-
ternatively, access terminals 20 can also access the net-
work through alternative mechanisms, such as WiFi or
1xRTT data.
[0034] IP gateway 24 operates as a gateway between
radio access network 22 and communication network 26.
IP gateway 24 may perform operations such as authen-
ticating access terminal 20, assigning a bearer manager
30 to access terminal 20, performing handoff functions
between different IP gateways 24, and radio access net-
work 22, and/or facilitating registration of access terminal
20 to communication network 26. Because IP gateway
24 performs such functions as authentication, handoff
and context transfer in ways that are not access network
specific, system 10 allows for roaming and handoff func-
tions seamlessly across these different access network
technologies.
[0035] Bearer manager 30 provides bearer paths that
communicate packets to and/or from access te.rminal
20. According to one embodiment, a bearer manager 30
operates as an anchor for a bearer path. Bearer manager
30 may operate as a home or foreign agent that author-
izes use of a network address that allows access terminal
20 to use the bearer path anchored by bearer manager
30. Because of its role as the IP anchor point, bearer
manager 30 can also act as the natural enforcement point
for several network policies, such as quality of service,
accounting, and mobility.
[0036] Bearer manager 30 may perform other suitable
operations to provide services to access terminal 20. Ex-
amples of other suitable operations include processing
signaling, committing resources, and maintaining gate-
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ways for access terminal 20. A bearer manager 30 may
comprise any suitable device, for example, a Serving
General Packet Radio Services (GPRS) Support Node
(SGSN), a Gateway GPRS Support Node (GGSN), a
home/foreign agent, a mobile gateway, a mobile IPv4
node, a mobile IPv6 node, or a Packet Data Serving Node
(PDSN). A bearer manager 30 may use any suitable pro-
tocol, for example, an IP Multimedia Subsystem (IMS)
protocol.
[0037] Policy server 40 manages policies. Policy serv-
er 40 is responsible for implementing the policies that
govern how the underlying IP network (such as IP gate-
way 24, bearer manager 30, and radio access network
22) is utilized in support of the applications (such as SIP
and non-SIP applications) that run on top of the network.
Policy server 40 controls bearer manager 30 and IP gate-
way 24 by providing it with policies, called facets, which
bearer manager 30 and IP gateway 24 execute. Policy
server 40 is contacted by numerous elements in the net-
work for decisions on how they should proceed, such as
situations where such decisions impact the underlying
use of the IP network. A policy may include one or more
policy rules, where a policy rule specifies an action to be
taken if one or more conditions are satisfied. A policy
may include facets, which are policy rules that may be
installed and executed on a network element. A facet
may allow a network element to make policy decisions.
Policy server 40 may be coupled with bearer manager 30.
[0038] Application manager 50 manages applications,
such as SIP applications and/or other suitable applica-
tions. Application manager 50 can perform SIP opera-
tions (such as SIP registration, authorization, and rout-
ing), voice features (such as call routing and call forward-
ing), Service Capabilities Interaction Management
(SCIM), user presence services, and/or other operations.
Application manager 50 is responsible for invoking SIP-
based application servers 60, which can provide services
like IP centrex and Push-To-Talk. Application manager
50 may communicate with policy server 40 to request a
policy to be implemented on its behalf for a particular
access terminal 20. Application manager 50 can also in-
form policy server of SIP session requests so that net-
work can be properly configured to support these ses-
sions.
[0039] System 10 supports two different types of ap-
plications: SIP-based applications and non-SIP applica-
tions. SIP-based application servers 60 reside on top of
application manager 50, and application servers 60 are
accessed using the IMS Service Control (ISC) interface.
SIP-based application servers 60 can provide services
like IP centrex and Push-To-Talk. However, access to
these applications and coordination of underlying net-
work resources in support of SIP applications is managed
by policy server 40, which communicates with application
manager 50.
[0040] System 10 also supports non-SIP applications.
Non-SIP application servers 70 can be invoked directly
by access terminal 20 or through other triggers. Commu-

nication interface between the non-SIP application serv-
ers 70 and policy server 40 is identical to the communi-
cation between application manager 50 and policy server
40. This communication interface can be based on DI-
AMETER or any other suitable interface.
[0041] Media servers 62 represent coarse-grained ap-
plication components that are not .useful applications by
themselves, but are useful when used by other applica-
tions. Application servers 60 may need access to media
processing functions (such as Interactive Voice Re-
sponse), mixing functions, and messaging functions.
Rather than have each application server 60 implement
these functions separately, the functions are extracted
into a common set of media servers 62. Media servers
62 are also known as service enablers.
[0042] Regulatory server 80 provides an interface for
installation of intercept orders from law enforcement
agencies, and the collection of data from the network for
delivery to law enforcement agencies. System 10 is op-
erable to interconnect with the PSTN through traditional
SIP-based PSTN gateways 82.
[0043] Security manager 90 is the central access point
for security services in system 10. Authentication at all
layers takes place through interactions with security man-
ager 90 since security manager 90 acts as the central
repository and generation point for keying materials. Se-
curity manager 90 is the core of the Security Operations
Center (SOC), which provides continuous management
of threats in system 10.
[0044] Services data manager (SDM) 92 stores sub-
scriber data for access terminals 20. Components need-
ing access to subscriber data, including application man-
ager 50, policy server 40, SIP application servers 60, and
non-SIP application servers 70, obtain subscriber data
from SDM 92. Since numerous protocols and devices
are used in system 10, each with potentially different
identifiers, SDM 92 acts as the repository for the sub-
scriber data. SDM 92 is operable to relate various iden-
tifiers used within system 10. SDM 92 provides basic
Create/Read/Update/Delete (CRUD) services on the
subscriber data, and SDM 92 stores subscriber data.
SDM 92 also serves as the repository of accounting
records for subscriber use in system 10. Accounting
records are read by back-end billing systems for corre-
lation and billing. SDM 92 also stores various pieces of
non-subscriber data, such as PSTN routing logic. Provi-
sioning systems can interface with SDM 92 by pushing
subscriber data into SDM 92 and reading it out.
[0045] A component of system 10 may include any suit-
able arrangement of elements, for example, an interface,
logic, memory, other suitable element, or combination of
any of the preceding. An interface receives input, sends
output, processes the input and/or output, and/or per-
forms other suitable operation. An interface may com-
prise hardware and/or software.
[0046] Logic performs the operations of the compo-
nent, for example, executes instructions to generate out-
put from input. Logic may include hardware, software,

7 8 



EP 1 992 156 B1

6

5

10

15

20

25

30

35

40

45

50

55

and/or other logic. Certain logic, such as a processor,
may manage the operation of a component. Examples
of a processor include one or more computers, one or
more microprocessors, one or more applications, and/or
other logic.
[0047] A memory stores information. A memory may
comprise computer memory (for example, Random Ac-
cess Memory (RAM) or Read Only Memory (ROM)),
mass storage media (for example, a hard disk), remov-
able storage media (for example, a Compact Disk (CD)
or a Digital Video Disk (DVD)), database and/or network
storage (for example, a server), other computer-readable
medium, or a combination of any of the preceding.
[0048] Modifications, additions, or omissions may be
made to system 10 without departing from the scope of
the invention. The components of system 10 may be in-
tegrated or separated according to particular needs.
Moreover, the operations of system 10 may be performed
by more, fewer, or other modules. Additionally, opera-
tions of system 10 may be performed using any suitable
logic. As used in this document, "each" refers to each
member of a set or each member of a subset of a set.
[0049] For purposes of teaching and discussion, it is
useful to provide some overview as to the way in which
the following invention operates. The following founda-
tional information may be viewed as a basis from which
the present invention may be properly explained. Such
information is offered earnestly for purposes of explana-
tion only and, accordingly, should not be construed in
any way to limit the broad scope of the present invention
and its potential applications.
[0050] There are two types of records in accounting
model. Accounting records are generated by application
manager 50 and/or application servers 60, and represent
details of the operation of application manager 50 or ap-
plication server 60 in providing a specific application. Ac-
counting records are sent to SDM at the end of an appli-
cation session. In the case of SIP, this would mean the
end of a call.
[0051] The other type of records is Usage Data
Records (UDRs). UDR is an account of the usage of the
underlying IP network and its resources. UDRs, like ac-
counting records, are typically generated at the end of
an IP session, but can be generated upon other events
as well, such as exceeding a threshold of usage. UDRs
can also include information on the application that
caused the utilization of the IP network. As a result, UDRs
alone are often sufficient as the primary record of network
usage, making application manager and application
server accounting records optional.
[0052] Each component in the framework builds on a
collection of events received, and also records usage
data corresponding to the resources used. The account-
ing collection is done corresponding to the accounting
facets set by policy server, as well as default policies on
each component.
[0053] The components in the network may also report
events based on instructions in the accounting facets.

For example, if IPGW has an accounting facet installed,
which requires IPGW to trigger on 1MB of usage data on
a classifier, IPGW reports this event to bearer manager,
and sends out the packet counters corresponding to the
specific classifier. Additional events include registration,
de-registration, mobility and QoS.
[0054] Accounting model attempts to minimize the
number of points in system 10, which generate account-
ing records, and reduces the set of independent events
from various components. Correlation functions are not
overburdened with excessive events from various com-
ponents. In addition, correct event reporting and consol-
idation into UDRs via bearer manager and policy server
enable new applications to be deployed without requiring
the applications themselves to generate charging
records, or accounting events.
[0055] UDRs are collected by each network compo-
nent and reported on certain defined events, typically the
end of an IP session or an IP flow. The consolidation of
UDRs is also done as they are reported, in a chained
way as shown below in FIGURE 2. UDRs from RAN are
consolidated into UDRs from IPGW, and then sent to
bearer manager. Bearer manager consolidates UDRs re-
ceived from IPGW with its own UDRs, and sends con-
solidated UDRs to policy server. Policy server does a
similar consolidation after recording additional events
known to policy server, and sends consolidated UDRs
to SDM.
[0056] The records are retrieved by the billing system
from SDM, and can also use SDM as a repository for the
accounting data.
[0057] The various accounting events reported by
RAN include network entry, QoS, and change in AT state
(dormant/idle). RAN also reports UDRs, which include
radio link usage, and usage duration for RAN resources
corresponding to a particular AT.
[0058] IPGW collects additional accounting data cor-
responding to the accounting facets installed, as well as
usage data corresponding to the IP sessions that are
active. The accounting facets may trigger an event to
bearer manager, based on the triggering condition. All
events, which are sent to bearer manager, also include
the accounting usage data corresponding to the specific
classifier. The packet counters corresponding to the fac-
ets are reset when the event is reported to bearer man-
ager.
[0059] In addition to the accounting facets installed by
bearer manager, IPGW has a default facet, which ena-
bles it to collect usage data corresponding to the IP ses-
sions active for a particular AT, which includes both the
visited IP address, as well as the home IP address. The
usage data corresponding to all accounting facets con-
taining a non-zero packet counter, is reported as UDRs
on a de-registration event, or based on a periodic interval.
UDRs reported by RANs are also recorded within these
UDRs as containers.
[0060] Similarly, bearer manager has a default facet
corresponding to the subscriber IP address as well as

9 10 



EP 1 992 156 B1

7

5

10

15

20

25

30

35

40

45

50

55

facets installed by policy server. All events corresponding
to accounting facets containing packet counters reported
to bearer manager from IPGW are recorded at bearer
manager into UDRs for the specific facet. UDRs record-
ing at bearer manager also help in consolidating the data
reported across mobility events from several IPGWs.
UDRs from bearer manager are reported to policy server
either at the end of the subscriber session or at defined
periodic intervals.
[0061] Various system events in bearer manager, as
well as application manager are reported to policy server.
Policy server receives events from both application man-
ager and bearer manager, and records these along with
UDRs from bearer manager, and the consolidated UDR
is then sent to SDM.
[0062] QoS and Accounting facets are installed by pol-
icy server at a per session/per application flow that con-
trols the usage of resources at bearer manager. The ac-
counting facets dictate the modality of bearer accounting,
(e.g.: time, volume) for the specific application flows de-
fined by the classifiers. Events corresponding to dynamic
facets installed by policy server report the packet
counters on the trigger conditions - threshold and/or time.
The packet counters are then reset after the reporting
event for the next trigger condition. Policy server can fur-
ther generate accounting data records that consolidate
events received at a per-session basis from bearer man-
ager as well as the events reported by application man-
ager. This information is useful in both consolidation and
correlation of accounting related to dynamic QoS, as well
as allowing applications. For example, a new application
service wherein charging is not enabled at the application
layer, but the provider can still charge based on the spe-
cific application usage.
[0063] Accounting model encompasses both the SIP
and non-SIP applications, as well as over the top appli-
cations. In most cases, the above-mentioned proce-
dures, which generate UDRs from policy server, are suf-
ficient to enable new applications, without requiring the
applications to generate accounting data.
[0064] In certain scenarios, it may be necessary for
additional information regarding the application that is
not recorded or collected via policy server or bearer man-
ager. To handle scenarios, which require application
based accounting, the specific non-SIP application serv-
er or application manager can record events, which may
be used for accounting. For non-SIP applications, these
could be enabled by the specific application servers or
using application detection using deep packet inspection.
[0065] Charging correlation is required for two rea-
sons: Correlation between home and visited network, as
well as correlation between usage at the application layer
(application manager and application server) and the
bearer layer (bearer manager and IPGW) for specific ap-
plication sessions.
[0066] A bearer correlation identifier is allocated per
Mobile IP user session by bearer manager in the home
network, and sent to the visited network via policy peer-

ing. The bearer correlation identifier is used by both the
visited bearer manager and home bearer manager in
UDRs generated corresponding to the Mobile IP session.
[0067] A dynamic correlation identifier is used per ap-
plication session (i.e., SIP call or streaming media ses-
sion) to correlate usage at the application layer with the
IP network. For application requests initiated by ATs, the
application manager or non-SIP application server con-
tacts policy server for authorization. Policy server gen-
erates the correlation key, and passes it to application
manager or non-SIP application server. The same key
is passed to bearer manager and IPGW as part of the
accounting facets. However, in the case of SIP calls in-
itiated by PSTN gateways, the correlation identifier may
be allocated by the originating gateway, carried in the
SIP signaling message, and then passed from applica-
tion manager to policy server. Accounting records gen-
erated by the PSTN gateway, application manager, or
application server, and UDRs generated by policy server,
include this correlation identifier.
[0068] Accounting model enables bearer manager and
policy server in the visited network to collect and report
the information to the visited accounting server. The
home network collects all the accounting information for
the traffic via the home network, as well as the sessions
under home control. When a user roams into a visited
network, initial access authentication is performed, and
at the end of access authentication, the visited network
is allocated a bearer correlation identifier by the home
network, corresponding to the Mobile IP session.
[0069] All UDRs related to the Mobile IP session (as
opposed to dynamic application sessions) are sent to the
V-SDM and the H-SDM and contain the bearer correla-
tion identifier. This identifier is then used for any offline
settlements, across the visited and home providers.
[0070] For dynamic sessions, the correlation identifier
is assigned in the home network, as described above.
Policy server passes this identifier to the visited network
through the policy peering interface,’ as part of the ac-
counting facets passed inter-provider. At the end of the
IP session, policy server can de-install the facets that
were created at the start of the session. The response
to this de-installation can include the final values of the
counters associated with the accounting facets. This al-
lows the home network to immediately learn about re-
source usage in the visited network. In addition, account-
ing records sent from the V-policy server to its SDM for
visited network usage can include the home-allocated
correlation identifier. This allows the home and visited
networks to reconcile detail records periodically as need-
ed.
[0071] FIGURE 2 illustrates an example of an account-
ing model 110 that may be used with system 10 of FIG-
URE 1. In one embodiment, accounting model 110 in-
cludes RAN 22, IPGW 24, bearer manager 30, policy
server 40, SDM 92, application manager 50, non-SIP ap-
plications 70, and security manager 90. In one embodi-
ment, accounting trigger function (ATF) and Packet Data
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Interworking Function (PDIF) are located in IPGW 24.
Charging trigger consolidator function (CTCF) 76 can be
located in bearer manager 30. Accounting receiving func-
tion (ARF) 74 can include or be a combination of a charg-
ing data function (CDF) 75 and/or charging gateway func-
tion (CGF) 77, such that ARF can be located in policy
server 40. In some embodiments, policy server 40 con-
tains CTCF 76 and ATF 72. In some embodiments, SDM
92 contains CDF 75, and/or CGF 77. Accounting data 66
and policy data 67 are produced from various compo-
nents in accounting model 110.
[0072] Accounting model 110 attempts to minimize the
number of points in system 10, which generate account-
ing data 66, and reduces the set of independent events
from various components. Correlation functions are not
overburdened with excessive events from various com-
ponents. In addition, correct event reporting and consol-
idation into UDRs 66 via bearer manager 30 and policy
server 40 enable new applications to be deployed without
requiring the applications 70 themselves to generate
charging records, or accounting events. Accounting
model 110 encompasses both the SIP applications and
non-SIP applications, as well as over the top applications.
In most cases, procedures, which generate UDRs 66
from policy server 40 are sufficient to enable new appli-
cations, without requiring the applications to generate
accounting data. Accounting model allows new SIP ap-
plication services and non-SIP application services to be
added to system 10 with ease. Accounting model 110
allows for fewer interfaces and back end processes.
[0073] Usage Data Records (UDRs) 66 are account
data of the usage of the underlying IP network and its
resources. UDRs, like accounting records, are typically
generated at the end of an IP session, but can be gen-
erated upon other events as well, such as exceeding a
threshold of usage. UDRs 66 also include information on
the application that caused the utilization of the IP net-
work. As a result, UDRs 66 alone are often sufficient as
the primary record of network usage, such that account-
ing records 68 from application manager and application
server are sometimes optional.
[0074] IPGW 24 can generate accounting data from
RAN events. In one particular embodiment of FIGURE
2, there can be multiple IPGWs 24 because users of ATs
may move outside coverage area so system 10 supports
handoffs between IPGWs 24. A particular IPGW 24 only
serves a certain coverage area. When user of AT 20
moves from one part of network to another part of net-
work, the user session can continue to be active. AT gets
handed off to another IPGW 24 when AT moves out of
original IPGW’s 24 coverage area.
[0075] Bearer manager 30 can act as consolidator to
accounting information 66 generated by lower layer ele-
ments, such as IPGWs 24. Bearer manager 30 is already
the mobility anchor to send traffic to for a particular user
and bearer manager determines the appropriate IPGW
24 to send traffic to. Bearer manager 30 also receives
accounting data 66. Bearer manager 30 can consolidate

all updated accounting information 66 coming from IPGW
24 when a mobility event occurs, such as user moving
from one IPGW 24 to another IPGW 24. It is more efficient
for bearer manager 30 to consolidate the accounting in-
formation 66 generated by IPGWs 24 because bearer
manager 30 already handles mobility events. System 10
is less efficient if SDM 92 has to deal with these mobility
events because SDM 92 prefers to only see a single
charging session, such as time session started, amount
of data used, and time session ended. Bearer manager
30 is performing consolidation function so SDM 92 does
not have to. Bearer manager 30 can help policy server
40 detect if the flow disappears or if user moves out of
service, etc. Therefore, there are ways for policy server
40 to be informed if the session stops without the appli-
cation telling the policy server 40 that the session stops.
[0076] Interface 64 can be any appropriate interface
to communicate data between components in Figure 2.
One skilled in the art will recognize the need for the dif-
ferent interfaces. In this particular embodiment, interface
64 is a DIAMETER Rf interface. The Rf protocol allows
an IMS Charging Trigger Function (CTF) 72 to issue of-
fline charging events to a Charging Data Function (CDF)
75. The charging events can either be one-time events
or may be session-based. The START, INTERIM, and
STOP event types are used for session-based account-
ing. The EVENT type is used for event based accounting,
or to indicate a failed attempt to establish a. session.
START event type starts an accounting session. INTER-
IM event type updates an accounting session. STOP
event type stops an accounting session. Offline charging
is used for network services that are paid for periodically.
For example, a user may have a subscription for voice
calls that is paid monthly. In the Rf accounting framework,
Charging Data Function (CDF) 75 can be located any-
where, including policy server. In some embodiments,
interface 64 may be an Ra interface or a policy interface.
In other embodiments, interface can be any appropriate
interface to handle events between components, such
as accounting events, or policy events.
[0077] Accounting trigger function. (ATF) 72 is an ele-
ment generating a certain accounting event and sending
it to an element where accounting receiving function
(ARF) 74 resides. It does not matter to the entity sending
accounting information where ARF 74 resides. For ex-
ample, bearer manager 30 can send accounting infor-
mation 66 directly to SDM 92 or may send it up to policy
server 40 for further consolidation, but this is immaterial
to bearer manager 30. In this embodiment, ATF 72 and
ARF 75 are broad terms for elements that can be used
in various entities. ATF 72 can be an IMS charging trigger
function. ARF 74 can be an IMS charging data function
75. ARF 74 can also be an IMS charging gateway function
77. ARF 74 can also be a combination of CDF 75 and
CGF 77.
[0078] In this embodiment, instead of having ATF 72
in IPGW 24 (or its equivalent element) send charging
events directly to CDF 75 or SDM 92, ATF 72 sends
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accounting data 66 to CTCF 76 in bearer manager 30,
which looks like a CDF 75 to ATF 72. This is done ac-
cording to the protocols and procedures specified for the
access network in question (for example, DIAMETER-
based Rf, RADIUS, proprietary, etc.).
[0079] In this embodiment, CTCF 76 is located in bear-
er manager 30. CTCF 76 receives accounting events
from ATF 72 in IPGW 24. CTCF 76 in turn sends the
accounting events to CDF 75 in accordance with the Rf-
based interface . 64 thereby providing unified accounting
information to CDF 75. CTCF 76 can send accounting
events (after conversion, if necessary) to CDF 75 as they
are received. CTCF 76 can also consolidate multiple ac-
counting events before sending accounting data 66 to
CDF 75.
[0080] Consolidating multiple events is useful when
performing handoff between different IPGWs 24, while
the session is still in progress. CTCF 76 remembers older
accounting data 66 received from past events from IPGW
24 (e.g. packets and bytes sent and received) and con-
solidates it with accounting data 66 received from new
IPGW 24 before CTCF sends accounting data 66 to CDF
75 (for example, when the session ends or as interme-
diate information). Bearer manager 30 may generate ac-
counting data 66 of its own as well and include that with
the information sent to CDF 75. Bearer manager 30 and
its CTCF 76 provide a single and unified bearer-level
accounting interface to CDF 75. Additionally, bearer
manager 30 and CTCF 76 mask any local network mo-
bility that may occur within the scope of that bearer man-
ager 30.
[0081] In one embodiment, RAN 22 is an access net-
work below bearer manager 30. In other embodiments,
there can be one or more different access networks below
the bearer manager also. In the illustrated embodiment,
IPGW 24 is connected to RAN 22 and assume its a CDMA
based RAN 22 with its own set of protocols that are going
to be used. If AT 20 move into GSM based networks for
example, visited network may not have IPGW 24. Even
if visited network has an element similar to IPGW 24, the
protocols used by elements similar to IPGW 24 may be
different, such that the accounting information generated
by these elements are different than accounting informa-
tion generated by IPGW 24.
[0082] Packet Data Interworking Function (PDIF) 78 is
useful if AT 20 roams to a network outside of RAN’s cov-
erage. PDIF 78 allows AT 20 to use home network, such
as user’s DSL cable, and tunnel AT’s traffic into
IPGW/PDIF 78 function that resides on home network
allowing AT 20 to connect into bearer manager 30. Ac-
counting information 66 being generated outside of home
network may be different because other access networks
may generate different kind of accounting information
than a radio access network. It is not efficient for SDM
92 to deal with these variations in different access net-
works so bearer manager 30 acting as the consolidator
not only shows mobility events but can also handle any
variations in access network technology.

[0083] An advantage of using accounting model 110,
bearer manager 30 already has the support for these
different types of access networks 22 because that is
how traffic gets forwarded to and from those networks
and mobility events. Therefore, it is much more efficient
for bearer manager 30 to process and consolidate a va-
riety of accounting information 66 originating from one or
more types of access networks 22.
[0084] Policy server 40 receives various system
events and policy data 66 from both application manager
50 for SIP applications and non-SIP applications 70. Pol-
icy server 40 also receives various system events and
accounting data from bearer manager 30. Policy server
40 records this policy information 67 along with UDRs 66
from bearer manager 30. Thus, policy server 40 can gen-
erate a single usage data record at the end of each ses-
sion, which contains both policy data from applications
and accounting data associated with each application.
For example, a policy interface and policy interactions
provide policy server 40 with policy data. Policy data can
include at least the name of the application that was in-
voked (received from the application), start time, stop
time, parameters associated with application (for exam-
ple, "PCMU", "GZ29", or other encoding methods), and
tokens containing information associated with particular
application flows (for example, "audio" or "video"). An
accounting interface 64 and accounting events provide
policy server with UDRs 66 and accounting data (for ex-
ample, the network resources that were used). This sin-
gle record 69 generated by policy server can, in many
cases, provide sufficient accounting information to avoid
the need for any other network elements to perform ac-
counting operations. Policy server 40 can send a consol-
idated UDR to SDM 92 rather than have various elements
all sending accounting data to SDM 92. Accounting data
66 can be in any format and contain any data known by
those skilled in the art to accomplish goals of the present
invention. Policy data 67 can be in any format and contain
any data known by those skilled in the art to accomplish
goals of the present invention.
[0085] Policy server 40 is informed about the start and
stop of each application, by the application itself, the type
of application that is running by inclusion of a token, the
IP session details for that application, the quality of serv-
ice requested for that session, as well as any other net-
work resource parameters to be used for charging user
of AT 20. The application 50, 70 may either inform policy
server 40 of user to be charged, or the policy server 40
may determine that from the IP-addressing information
being provided (users have a policy profile associated
with them). In communication with bearer manager 30,
policy server 40 can instruct bearer manager 30 to pro-
vide network resource accounting information 66 to it,
and hence policy server 40 can learn, at the end of each
session, any accounting information from bearer plane,
including actual bandwidth utilization, packet loss per-
centages, QOS, and so on. In case of abnormal bearer
level session termination, bearer manager 30 can inform
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policy server 40, such that policy server 30 stop gener-
ating an accounting record (and inform the application).
Policy server 40 may also periodically verify with bearer
manager 30 that the bearer level session is still active.
[0086] Policy server 40 can install quality of service
and accounting facets at a per session/per application
flow that controls the usage of resources at bearer man-
ager 30. The accounting facets dictate the modality of
bearer accounting, (e.g.: time, volume) for the specific
application flows defined by the classifiers. Events cor-
responding to dynamic facets installed by policy server
40 report the packet counters on the trigger conditions -
threshold and/or time. The packet counters are then reset
after the reporting event for the next trigger condition.
Policy server 40 can further generate accounting data
records 69 that consolidate events received at a per-ses-
sion basis from bearer manager 30 as well as the events
reported by application manager 50.
[0087] This information is useful in both consolidation
and correlation of accounting related to dynamic quality
of service, as well as applications. For example, a pro-
vider can still charge a user based on the specific appli-
cation usage even if charging is not enabled at the ap-
plication layer. Policy server 40 is the central component
in system 10 that most components communicate with
regardless if components are SIP applications or non-
SIP applications. Policy server 40 also communicates
with the network elements, such as bearer manager 30.
[0088] Policy server 40 is in a central position and able
to generate accounting data 66 effectively for anything
that goes on. For example, when a SIP application is
invoked, communication goes through application man-
ager 50 and application manager 50 can communicate
with policy manager 40 and ask for policy decision asking
if application manager 50 is allowed to go ahead with this
application 60. In this request that application manager
50 sends down to policy server 40, it can include infor-
mation that tells policy server 40 the type of application
it is invoking and various parameters associated with it,
such as info on the media streams that it will be using.
Policy server 40 is getting information about the applica-
tion as well as the user associated with this application.
This happens for application manager 50 (SIP based ap-
plications) and non-SIP applications 70. Policy server 40
is learning about all these applications being invoked.
Policy server is in unique position to generate accounting
data associated with particular application information.
[0089] Policy server 40 also talks to the network ele-
ments, such as bearer manager 30, to authorize the use
of network resources as well as specifying what are the
charging rules that policy server wants installed in these
elements when AT 20 tries to invoke a service. For ex-
ample, setting up a voice call involves counting the
number of packets or bytes being exchanged that are
associated with this particular voice call. Bearer manager
30 sends this info (the network resource level accounting
info) to policy server 40 and policy server 40 consolidate
all this information. Policy server 40 knows at least i) what

was the application that was invoked, ii) user that invoked
it, iii) various parameters associated with that application,
and iv) the bearer level resources that are actually used
for this particular application.
[0090] Policy server 40 is the single entity in the entire
system that can generate accounting data for the overall
session. This is efficient because it applies to SIP, but
also applies to non SIP applications like media streaming
service or gaming service, etc., and this particular service
does not have to generate accounting data, or be imple-
mented on this element, or be integrated on the billing
back-end. Now, policy server 40 records facts that this
new application was invoked and this was the subscriber
and these were the bearer level resources used. Policy
server 40 then sends accounting data to SDM 92. Policy
server knows when the session starts and when the ses-
sions stops. Bearer manager 30 can help policy server
30 detect if the flow disappears or if AT 20 moves out of
service, etc. Therefore, there are ways for policy server
40 to also be informed if the session stops without the
application telling policy server 40 that the session stops.
[0091] In some scenarios, additional information re-
garding the application needs to be captured that is not
recorded or collected by policy server 40 or bearer man-
ager 30. To handle scenarios, which require application
based accounting, the specific application manager 50
can record events, which may be used for accounting.
For non-SIP applications, specific application servers 70
can capture this data or a function using application de-
tection using deep packet inspection can capture this da-
ta.
[0092] Charging correlation is required for correlation
between usage at the application layer 55 (for example,
application manager and application servers) and the
bearer layer 25(for example, bearer manager and IPGW)
for specific application sessions.
[0093] A bearer correlation identifier is allocated per
IP user session by bearer manager in the home network,
and sent to the visited network via policy peering. The
bearer correlation identifier is used by both the visited
bearer manager and home bearer manager in UDRs gen-
erated corresponding to the Mobile IP session.
[0094] Applications may still want to generate more de-
tailed application layer accounting information. To enable
correlation with those resources, policy server 40 gener-
ates a correlation identifier 85, which is provided to the
application as part of the initial policy interaction.
[0095] A dynamic correlation identifier 85 is used per
application session (i.e., SIP call or streaming media ses-
sion) to correlate usage at the application layer with the
IP network. For application requests initiated by ATs 20,
application manager 50 or non-SIP application server 70
contacts policy server 40 for authorization. Policy server
40 generates correlation identifier 85, and passes it to
application manager 50 or non-SIP application server 70.
Same correlation identifier 85 is passed to bearer man-
ager 30 and IPGW 24 as part of the accounting facets.
However, in the case of SIP calls initiated by PSTN gate-
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ways 82, correlation identifier 85 may be allocated by the
originating gateway, carried in the SIP signaling mes-
sage, and then passed from application manager 50 to
policy server 40. Accounting data 66 generated by PSTN
gateway 82, application manager 50, or application serv-
er 70, and UDRs 66 generated by policy server 40, in-
clude this correlation identifier 85.
[0096] FIGURE 3 is a simplified flowchart that illus-
trates an example method of consolidating accounting
data 76 in accordance with an embodiment of the present
invention. The example process begins at step 202 when
AT 20 starts a movie stored on non-SIP application server
70. AT 20 sends signaling message that ends up at ap-
plication on a streaming media server 70. At step 204,
streaming media server 70 communicates to policy serv-
er 40 including information that user 20 wants to invoke
a streaming media application along with extra informa-
tion 67 that is part of the policy process, such as codecs
and bandwidth being used, etc. At step 206, policy server
40 makes policy decision to allow application to continue
and starts a session.
[0097] At step 208, policy server 40 also communi-
cates with bearer manager 30 and installs policies in
bearer manager 30 based on the information 66 that it
received from application server 70, such as network re-
sources needed by AT 20 trying to setup a flow and the
source IP address and destination IP address associated
with the session. Policy server 40 tells bearer manager
30 to enable quality of service. In addition, policy server
40 tells bearer manager 30 to record accounting opera-
tions, such as number of bytes and packets being sent,
and tells bearer manager 30 to send accounting data 66
to policy server 40 when session is over. At step 210,
movie ends and session is over (for example, user could
stop movie or application can stop on its own). Streaming
media server 70 sends message to policy server 40 no-
tifying policy server 40 that the session has ended and
not to authorize any more resources to AT 20. At step
212, policy server 40 knows application is finished. Policy
server 40 sends message to bearer manager 30 to get
rid of this particular policy and as a result to request all
accounting information 66 associated with this session
that was recorded by bearer manager 30.
[0098] At step 214, policy server 40 now has all the
information it needs. Policy server 40 can generate a
single consolidated accounting record now, which in-
cludes accounting information 66 from the bearer level
25 and the application level 55. Accounting record may
include at least the following information: user informa-
tion, streaming media service invoked, the codec used,
total time of session, number of total packets were gen-
erated, and number of total bytes transmitted. At step
216, policy server 40 sends single accounting record to
SDM 92 with this information.
[0099] It is important to note that the stages and steps
described above illustrate only some of the possible sce-
narios that may be executed by, or within, the present
system. Some of these stages and/or steps may be de-

leted or removed where appropriate, or these stages
and/or steps may be modified, enhanced, or changed
considerably without departing from the scope of the
present invention. In addition, a number of these opera-
tions have been described as being executed concur-
rently with, or in parallel to, one or more additional oper-
ations. However, the timing of these operations may be
altered. The preceding example .flows have been offered
for purposes of teaching and discussion. Substantial flex-
ibility is provided by the tendered architecture in that any
suitable arrangements, chronologies, configurations,
and timing mechanisms may be provided without depart-
ing from the broad scope of the present invention. Ac-
cordingly, communications capabilities, data processing
features and elements, suitable infrastructure, and any
other appropriate software, hardware, or data storage
objects may be included within communication system
10 to effectuate the tasks and operations of the elements
and activities associated with executing compatibility
functions.
[0100] Although the present invention has been de-
scribed in detail with reference to particular embodi-
ments, it should be understood that various other chang-
es, substitutions, and alterations may be made hereto
without departing from the spirit and scope of the present
invention. The illustrated network architecture of FIG-
URE 1 has only been offered for purposes of example
and teaching. Suitable alternatives and substitutions are
envisioned and contemplated by the present invention:
such alternatives and substitutions being clearly within
the broad scope of communication system 10. For ex-
ample, RAN 22 illustrated by FIGURE 1 may be supplant-
ed by Wi-Fi or any other suitable access networks that
are conducive to network communications. In addition,
while the foregoing discussion has focused on SIP, any
other suitable session protocol may benefit from the com-
patibility teachings provided herein. The present inven-
tion is not confined to the SIP platform or to the identified
signaling protocols.
[0101] Although the present invention has been de-
scribed with several embodiments, a myriad of changes,
variations, alterations, transformations, and modifica-
tions may be suggested to one skilled in the art, and it is
intended that the present invention encompass such
changes, variations, alterations, transformations, and
modifications as fall within the scope of the appended
claims.

Claims

1. A method for creating an accounting record in a com-
munication network, comprising:

receiving, by a policy server (40), policy data
from one or more application layer elements, the
policy data comprising information associated
with an IP session associated with an invoked
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application, the policy data further comprising a
name of the invoked application;
receiving, by the policy server (40), accounting
data associated with the IP session from a bear-
er manager (30), the accounting data compris-
ing information associated with resources used
by one or more lower layer elements during the
IP session associated with the invoked applica-
tion, the policy server (40) operable to send
(208) one or more policies to the bearer man-
ager (30), the one or more policies operable to
instruct the bearer manager (30) to take one or
more actions if one or more conditions are sat-
isfied; and
creating (214) a consolidated billing record, by
the policy server (40), the consolidated billing
record comprising the accounting data received
and the policy data received.

2. The method of Claim 1 further comprising processing
the accounting data and the policy data into a unified
format, the unified format being compatible with a
services data manager (92).

3. The method of Claim 1 further comprising sending
the consolidated accounting data and policy data to
a services data manager (92).

4. The method of Claim 1, the lower layer elements
being a selected element of a group of lower layer
elements, the group consisting of:

a) an IP gateway (24); and
b) a radio access network (22).

5. The method of Claim 1, the application layer ele-
ments being a selected element of a group of appli-
cation layer elements, the group consisting of:

a) an application manager (50);
b) a SIP application; and
c) a non-SIP application (70).

6. The method of Claim 1, the accounting data being a
selected data of a group of accounting data, the
group consisting of:

a) duration;
b) total bytes used; and
c) total packets used.

7. The method of Claim 1, the policy data being a se-
lected data of a group of policy data, the group con-
sisting of:

a) start time;
b) stop time;
c) application name;

d) user name;
e) parameters associated with application;
f) encoding methods associated with applica-
tion; and
g) token providing additional details associated
with application.

8. A system for creating a data record in a communi-
cation network, comprising:

a bearer manager (30);
one or more lower layer elements;
one or more application layer elements; and
a policy server (40) operable to perform a meth-
od according to any preceding claim.

9. A computer readable medium including executable
instructions which, when executed in a processing
system, cause the processing system to perform a
method according to any of claims 1 to 7.

Patentansprüche

1. Verfahren zum Erzeugen eines Buchungssatzes in
einem Kommunikationsnetzwerk, das aufweist:

Empfangen, durch einen Richtlinien-Server
(40), von Richtliniendaten von einem oder meh-
reren Anwendungsschichtelementen, wobei die
Richtliniendaten Informationen aufweisen, die
zu einer IP-Sitzung gehören, welche zu einer
aufgerufenen Anwendung gehört, wobei die
Richtliniendaten des Weiteren einen Namen der
aufgerufenen Anwendung aufweisen;
Empfangen, durch den Richtlinien-Server (40),
von Buchhaltungsdaten, die zu der IP-Sitzung
gehören, von einem Träger-Manager (30), wo-
bei die Buchhaltungsdaten Informationen auf-
weisen, die zu Ressourcen gehören, welche von
einem oder mehreren Elementen der unteren
Schicht während der IP-Sitzung verwendet wer-
den, die zu der aufgerufenen Anwendung ge-
hört, wobei der Richtlinien-Server (40) dazu be-
treibbar ist, eine oder mehrere Richtlinien an den
Träger-Manager (30) zu senden (208), wobei
die eine oder die mehreren Richtlinien dazu be-
treibbar sind, den Träger-Manager (30) zu in-
struieren, eine oder mehrere Aktionen vorzu-
nehmen, wenn eine oder mehrere Bedingungen
erfüllt sind; und
Erzeugen (214) einer konsolidierten Abrech-
nungsaufzeichnung durch den Richtlinien-Ser-
ver (40), wobei die konsolidierte Abrechnungs-
aufzeichnung die empfangenen Buchhaltungs-
daten und die empfangenen Richtliniendaten
aufweist.
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2. Verfahren nach Anspruch 1, das des Weiteren das
Verarbeiten der Buchhaltungsdaten und der Richtli-
niendaten zu einem einheitlichen Format aufweist,
wobei das einheitliche Format mit einem Dienstda-
ten-Manager (92) kompatibel ist.

3. Verfahren nach Anspruch 1, das des Weiteren das
Senden der konsolidierten Buchhaltungsdaten und
Richtliniendaten an einen Dienstdaten-Manager
(92) aufweist.

4. Verfahren nach Anspruch 1, wobei die Elemente der
unteren Schicht ein ausgewähltes Element einer
Gruppe von Elementen der unteren Schicht sind, wo-
bei die Gruppe besteht aus:

a) einem IP-Gateway (24); und
b) einem Funkzugangsnetz.

5. Verfahren nach Anspruch 1, wobei die Anwendungs-
schichtelemente ein ausgewähltes Element einer
Gruppe von Anwendungsschichtelementen sind,
wobei die Gruppe besteht aus:

a) einem Anwendungsmanager (50);
b) einer SIP-Anwendung; und
c) einer nicht-SIP-Anwendung (70).

6. Verfahren nach Anspruch 1, wobei die Buchhal-
tungsdaten ausgewählte Daten einer Gruppe von
Buchhaltungsdaten sind, wobei die Gruppe besteht
aus:

a) Dauer;
b) gesamte verwendete Bytes; und
c) gesamte verwendete Pakete.

7. Verfahren nach Anspruch 1, wobei die Richtlinien-
daten ausgewählte Daten einer Gruppe von Richtli-
niendaten sind, wobei die Gruppe besteht aus:

a) einer Startzeit;
b) einer Stoppzeit;
c) Anwendungsname;
d) Benutzername;
e) Parameter, die zur Anwendung gehören;
f) Codierungsverfahren, die zur Anwendung ge-
hören; und
g) Merkmal bzw. Token, das zusätzliche Details
liefert, die zur Anwendung gehören.

8. System zum Erzeugen einer Datenaufzeichnung in
einem Kommunikationsnetz, das aufweist:

einen Träger-Manager (30);
ein oder mehrere Elemente der unteren Schicht;
ein oder mehrere Anwendungsschichtelemen-
te; und

einen Richtlinien-Server (40), der dazu betreib-
bar ist, ein Verfahren nach einem der vorherge-
henden Ansprüche durchzuführen.

9. Computerlesbares Medium mit ausführbaren Befeh-
len, welche, wenn sie in einem Verarbeitungssystem
ausgeführt werden, veranlassen, dass das Verarbei-
tungssystem ein Verfahren nach einem der Ansprü-
che 1 bis 7 durchführt.

Revendications

1. Procédé de création d’un registre comptable dans
un réseau de communication, comprenant de :

recevoir, par un serveur de politiques (40), des
données de politique d’au moins un élément de
couche d’application, les données de politique
contenant des informations associées à une
session IP associée à une application deman-
dée, les données de politique comprenant en
outre un nom de l’application demandée ;
recevoir, par le serveur de politiques (40), des
données comptables associées à la session IP
d’un gestionnaire de support (30), les données
comptables comprenant des informations asso-
ciées à des ressources utilisées par au moins
un élément de couche inférieure pendant la ses-
sion IP associée à l’application demandée, le
serveur de politiques (40) étant utilisable pour
envoyer (208) au moins une politique au ges-
tionnaire de support (30), l’au moins une politi-
que étant utilisable pour ordonner au gestion-
naire de support (30) d’effectuer au moins une
action si une ou plusieurs conditions sont
satisfaites ; et
créer (214) une registre comptable consolidé,
par le serveur de politiques (40), le registre
comptable consolidé contenant les données
comptables reçues et les données politiques re-
çues.

2. Procédé selon la revendication 1, comprenant en
outre de traiter les données comptables et les don-
nées politiques sous un format unifié, le format unifié
étant compatible avec un gestionnaire de données
de services (92).

3. Procédé selon la revendication 1, comprenant en
outre d’envoyer les données comptables consoli-
dées et les données politiques à un gestionnaire de
données de services (92).

4. Procédé selon la revendication 1, les éléments de
couche inférieure étant un élément choisi dans un
groupe d’éléments de couche inférieure, le groupe
consistant en :
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a) une passerelle IP (24) ; et
b) un réseau d’accès radio (22).

5. Procédé selon la revendication 1, les éléments de
couche d’application étant un élément choisi dans
un groupe d’éléments de couche d’application, le
groupe consistant en :

a) un gestionnaire d’application (50) ;
b) une application SIP ; et
c) une application non-SIP (70).

6. Procédé selon la revendication 1, les données comp-
tables étant une donnée choisie dans un groupe de
données comptables, le groupe consistant en :

a) une durée :
b) un nombre total de bytes utilisés ; et
c) un nombre total de paquets utilisés.

7. Procédé selon la revendication 1, les données poli-
tiques étant une donnée choisie dans un groupe de
données politiques, le groupe consistant en :

a) une heure de démarrage ;
b) une heure d’arrêt ;
c) un nom d’application ;
d) un nom d’utilisateur ;
e) des paramètres associés à l’application ;
f) des procédés d’encodage associés à
l’application ; et
g) un jeton fournissant des détails supplémen-
taires associés à l’application.

8. Système de création d’un registre comptable dans
un réseau de communication, comprenant :

un gestionnaire de support (30) ;
au moins un élément de couche inférieure ;
au moins un élément de couche d’application ;
et
un serveur de politiques (40) utilisable pour ef-
fectuer le procédé selon l’une quelconque des
revendications précédentes.

9. Support lisible par un ordinateur, contenant des ins-
tructions exécutables qui, quand elles sont exécu-
tées par un système d’exploitation, amènent le sys-
tème d’exploitation à effectuer un procédé selon
l’une quelconque des revendications 1 à 7.
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